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XIII. Farther Experiments relating to the Decompojttion of 
dephlogtftkated and injlammabie jiir. By Jofeph Prieftley, 

JuJL.Um F. jfv. AJ» 



Read April 7, 1791^ 

THE doctrine of phlogt/ion^ znd thzt of the decompojttion 
of water ^ have long engaged the attention of philo- 
fophical chenaifts, and experiments have fometimes feemed to 
favour one conclufion, and fometimes ah oppoiite one. I have 
myfelf been very differently inclined at different times, as ap- 
pears in my publications on the fubjeft; and lam hardly fen- 
fible of a v^rifli which way this important controverfy, as it 
may be called, be decided, notwithflanding the part that I have 
taken in it. I cannot help thinking, however, that the expe- 
riments, an account of which I Ihall now lay before the So* 
ciety, are decifive in favour of the compofition of an acid from 
dephlogifticated and inflammable air ; and, therefore, that the 
opinion of thefe two kinds of air neceffarily compofing water 
cannot be well founded. It is, indeed, fufficiently evident, 
that the fame elements likewife com^ofofxed air^ and there- 
fore It is the lefs extraordinary that they fliould compofe ano- 
ther acid* 

The dodrine of phlogifton I would, however, obferve, will 
not be^afFedcd by the mofl decifive proof of the compofition 
of water from dephlogifticated and inflammable air ; fince this 
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would only prove, that phlogifton is one conftituent part of 
water ; which is an opinion that I have advanced, and men- 
tioned on feveral occafions ; and it is the lefs extraordinary, as 
water refembies metals in the remarkable property of being a 
pretty good conductor of eledriclty. What I fhall now allege, 
however, will make it very doubtful, whether pure water be 
ever formed by the union of dephlogifticated and inflammable 
air; and perhaps make it more probable, that water, as I have 
lately advanced, is only the bajis of thofe kinds of air, as well 
as of every other kind. 

It was objected to my former experiments on the decompofi- 
tion of dephlogifticated and inflammable air, by firing them toge- 
ther in a copper veflel, which always produced an acid liquor, 
that this acid came from tht phloglfticated air with which the de- 
phlogifticated air that I made ufe of was necefiarily more or 
lefs diluted ; or from that which I could not wholly exclude^ 
as a part of atmofpherical air, when I exhaufted the copper 
veflel by means of an air-pump. 

To obviate this objection, I then obferved, that I not only 
couftantiy found that the more phlogifticated air was contained 
in the two other kinds of air (mixed in the proportion of two 
meafures of inflammable air to one of dephlogifticated) the lefs 
acid I got ; but that, when I purpofely mixed any given quan- 
tity of phlogifticated air with them, it appeared not to have 
been at all afFe6ted by the procefs, but remained the very fame, 
in quantity and quality, as before. Still, however, becaufe 
Mr. Cavendish, though in a very different procefs, had 
found nitrous acid to refult from the decompofition of phlo- 
gifticated and dephlogifticated air ; and becaufe M. Lavoisier 
and his friends had found nothing but pure water after the 
flow burning of dephlogifticated and inflammable air ; it was 
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maintained by the favourers of their fyftem, that the water 
only in the liquor which I procured came from the union of 
the two kinds of air^ and the acid from the phlogtjiicated air 
which I had not been able to exclude. 

But let any perfon only conffder the very fmall quantity of 
nitrous acid which was procured by Mr. Cavendish from the 
certain decompofition of 3194 grain meafures of atmofpherical 
air, amoiinting to more than f| ounce meafures in one cafe, 
and of 2710 grain meafures, amounting to 5I ounce meafures 
in another cafe (PhiL Tranf. VoL LXXVIIL p. 264. 268*),. 
three- fourths of which was phlogifticated air ; and the vaftlj 
greater quantity which I procured (Ibid* p. 324.), when it 
could not be proved, that a particle of phlogifticated air was 
decompofed, and think whether it was at all probable, that 
the acid came from this kind of air, and not from the union of 
the dephlogifticated and inflammable air, which evidently dif- 
appeared in very great quantities. This circumftance alone 
might have fatlsfied thofe who intereft themfelves in this quef- 
tipn ; but it does not feem to have been attended to. 

I have now, however, effedually removed the objedlon 
above mentioned, by intirely excluding all phlogifticated air 
from the procefs; the dephlogiftlcated air which I at prefent 
life being £b pure, that it contauis no fenfible quantity of phlo- 
gifticated air. I alfo make ufe of no air-pump, but firft fill 
the copper velTel with water, and then difplace it by the mix- 
ture of the two kinds of air; yet, in thefe circumftances, ia 
which ail phlogifticated air is excluded, I procure even a 
ftronger acid than before. 

The paper that I fend along with this article contains the 
dry refiduum of the turbid green liquor, produced by a fingle 
explofion of a mixture of two parts inflammable and fome*- 
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thing more than one part of dephlogifticated air, in a copper 
veflel which holds thirty-feven ounces of water ; and a little 
more muft have have remained in the veffel, which I could 
mot get out by draining or (haking it. It is moft evident, there- 
fore, that the acid neceffary to diffolve fo much copper muft 
have come from the union of the dephlogifticated and inflam- 
mable air, becaufe there was nothing elfe in the veffel. The 
inflammable air was procured from iron by means of fteam. 

This very pure dephlogifticated air I firft imagined could only 
be got by the procefs in which I obferved (Experiments on Air, 
VoL II. p. 1 70.) that I once before procured it, though I then fup- 
pofed the extraordinary refult to be accidental ; becaufe in other 
circumftances I have fometimes had it very pure when I could 
not lucceed in a fecond attempt of the fame kind. It was by 
heating the yellow product of the folution of mercury in fpirit 
of nitre, without fuffering the red precipitate into which it is 
converted by heat to come into contaft with the external 
air, from which I thought it probable that it might attract 
fome phlogifton. Afterwards, however, I found that this 
circumftance makes no difference whatever ; and that the air fo 
procured appeared to be purer, arofe from the greater purity of 
the nitrous air which I made ufe of as a teft, and which I got 
from mercury, and not from copper, the nitrous air from 
which I find to be much lefs pure. For trying the dephlo- 
gifticated air yielded by fome red precipitate which had been 
prepared many months by the nitrous air from mercury. It 
appeared to be as pure as that which was procured in the man- 
ner above defcribed. 

That the dephlogifticated air which I now made ufe of was 
fufficiently pure for my purpofe, appeared from mixing one 
meafure of it with two of nitrous air, when the whole quan- 
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titj was reduced to lefs than four hundredth parts of one mea"* 
fure; fo that it is probable that, by a more accurate pro-* 
portion of the two kinds of air, and greater addrefs in mixing 
them, they might ha¥e almofl: intirely difappeared. There is 
befides fome reafon to think, from the great variety in nitrous 
air, that the greater part of this very fmall refiduum comes 
from the nitrous air, and not fi'om the dephlogifticated. 

It will be faid, how is it poffible to reconcile the refult of 
this experiment with that of M. Lavoisier and his friends? 
which I was by no means difpofed to queftion after the publi- 
cation of the Extra£ifrom the Regijier of the Amdemy of Sci- 
ences for Auguji 28, 1790, in the feventh volume of the 
Annates de Chimie^ In which a diftinft account is given of a 
large quantity of very pure water procured from the flow com- 
bufl:Ion of the two kinds of air above mentioned : for before 
this it was acknowledged, that fome little acid was always 
found in the water fo procured. 

But my late experiments, befides afcertaining the fa£l of the 
production of nitrous acid from the decompofition of dephlo-^ 
gifticated and inflammable air, throw fome farther light on tha 
fubje£t, and may in fome meafure explain their refult j for I 
am now able to procure, in my own procefs, either nitrous acid 
or pure water, from the fame materials. 

I conftantly obferve, that if there be a furplus of dephlo- 
giMcated air, the refult of the explofion is always the acid 
liquor; but that If there be a furplus of inflammable air, the 
refult is fimply water. That phlogifticated air is not in all cafes 
afFefked by this procefs, I completely afcertained, by admitting 
a little common air into that mixture of the two kinds of air 
which always produced water, and finding nothing but water 
in the refult. 
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Ifiocl, however, that, agreeably to the experiments of Mr» 
Cavendish, phlogifticated air is decompofed in this procefs^ 
when there is not eooiigh of inflammable air to faturate the 
dephiogiiTicated airs though when there is a redundancy of 
inflammable air, there is even a production of phlogifticated 
air. Putting 0.5 oz. m. of phlogifticated air to a mixture of 
tivo ounce meafures of inflammable air and 1.5 oz. m. of de- 
phlogifticated air^ the whole was reduced by expiofion to 1,05 
oz, m, of the llandard of i.i, with two meafures of dephlo- 
gifticated air, which appears by computation to contain no 
more than 0.388 oz. m. of phlogifticated air; fo that o.i 12 oz. 
m. had been decompofed in the procefs. When there is a fuffi- 
cient quantity of inflammable air^ the phlogifticated air always 
remains unafFeded in this procefs^ as appears by mixing any quan- 
tity of it with the two kinds of air to be exploded, and finding 
the very fame quantity^ as I have repeatedly done, in the refiduum* 
That when there was a fufficiency of inflammable air for 
the purpofe, phlogiflicated air is tYtn produced in this procefs, 
was evident from my never being able to diminifli any quan- 
tity of dephlogiflicated air by inflammable air fo far as by good 
nitrous air, and the refiduum always containing phlogiflicated 
air. Having exploded two meafures of inflammable air with 
one of dephlogifticated air, which by a mixture of two mea- 
fures of nitrous air was reduced to 0.04, there was a refiduum 
of 0.1, of the ftandard of i.j, which appears by computatioa 
to contain 0.0767 oz. m. of phiogiflicated air. 

The reafon why, in my former experiments, I always pro- 
cured more or lefs acid^ muft have been that, without any in- 
tention, or fufpeaing that any thing depended upon it, I mufi: 
have had fome furplus of dephlogifticated air. M* Lavoisier 
I alfo perceive to have takn it for granted, as I did, that 
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after either of our procelTes, any furplus of either of the two 
kinds of air would only have remained unfaturated, and have 
been found unchanged in the refiduum. 

I claim no merit whatever in this obfervation. It was in 
confequence of accidentally finding pure water in what I then 
imagined to be the fame circumftances in which I had always 
before founcj acid, and which furprized me not a little at the 
time, that I was led to vary the proportions of the two kinds 
of air, till at length I fucceeded in afcertaining the circum- 
ftances on which this remarkable difference in the refult de- 
pends ; but I am by no means able to affign any reafon for this 
difference. 

In this ftate of my experiments I concluded, that nitrous 
acid^ though confifting of the fame elements with pure water, 
contains a greater proportion of dephlogifticated air; and in 
the laft edition of my Obfervations on Air^ Vol. III. p. 543. I 
obferved, that ^^ fubftances, poffeffed of very different proper- 
*^ ties, may be compofed of the fame elements, in different pro- 
** portions, and different modes of combination. It cannot 
*' therefore be faid to be abfolutely impoffible, but that water 
*^may be compofed of thefe elements,'* vi%. dephlogifticated 
and inflammable air. 

When I firft prepared an account of niy late experiments 
for the Royal Society, I entertained this idea ; but I now con- 
fider it as at leaft tincertain, becaufe when I mix the two kinds 
of air in fuch proportions as to produce watery I find in the 
refiduum much more phlogifiicated air than I do when acid is 
produced, which affords a fnlpiciotl that, in this cafe, theprin^ 
ciple of acidity goes wholly into the phlogifticated air, which, 
as my former experiments fbew, a6:ually contains it, though 
it is not ealy to afcertain in what proportion. 
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Having exploded three ounce meafures of a mixture of 
fomething more than two parts iiiflarnmable air, and one of 
dephlogifticated, and another equal quantity in which the in- 
flammable air bore a lefs proportion to tlie dephlogifticated, the 
former of which 1 knew would yield water, and the latter 
acids I found the refiduum of the former to be 0.57 oz. m. 
not afFeded by nitrous air, and weakly inflammable; and in 
order to find how much phlogifticated air it contained, I mixed 
different proportions of phlogifticated and inflammable air, and 
concluded, from the manner of firing ihem^ and this rejiduum^ 
that it could not confift of lefs than one-third of phlogifticated 
airj w^ 0.19 oz, m. But the refiduum of the mixture which 
would have produced acid was 0.62 oz. m., of the flandard of 
1,0, which I find by computation to contain not more than 
0,062 oz. m» of phlogifticated air, I repeated this experiment 
very many times, and never failed to have a fimilar refult ; fo 
that it is very poffible that the pure water we find may be 
nothing more than the bafis of the two kinds of air ; and the 
principle of acidity in the dephlogifticated air, and the phlogiftoa 
in the inflammable air, may combine to form a fuperfluous 
acid in the one cafe, and the phlogifticated air in the other. 

This fuppofition is ftrengthened by finding that whether thd 
produce be acid, or pure water, the two kinds of air unite in 
nearly the fame proportions. But fince water has an affinity 
to almoft every fubftance in nature, and a peculiarly flrong one 
to the acid and alkaline principles, it may be impoffible that it 
fhould be wholly free from them ; and if they be in proper 
proportions to faturate one another, and in the fame quantities^ 
their prefence may never appear. 

As the reafon why, in my former experiments, I always 
produced an acid liquori and never pure water, was my ufing 
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too great a proportion of dephlogifticated air; fo the reafon 
why M. Lavoisier and his friends generally produced but 
little acid, and at laft not at all, muft have been , thzt the Jlow 
combujiton which they made ufe of gave the principle of acidity 
in the dephlogifticated air, and the phlogifton in the inflamma- 
ble air, a better opportunity of efcaping, and forming the phlo« 
gifticated air in their refiduum, of which they have not pub- 
lifhed any fatisfadory account ^ ; and it is probable, that the 
weight of thefe elements compared with that of the water 
which forms the bafis of the two kinds of air, may be very 
fmalL That excellent philofopher M. De Liic fuppofes that 
they have even no weight at all. 

M. Lavoisier himfelf, I obferve, lays particular ftrefs, (p. 
262.) on the Jlownefs of the combuftion, as if he fufpeded it 
to be neceffary to his refult. This circumftance may alfo 
account for my want of fuccefs in the attempts that I made to 
repeat his experiment: for whenever Lmade a ft ream of in- 
flammable air to burn in a veffel of dephlogifticated air (which 
I contrived to do by means of a lefs expenfive, but I own a lefs 
accurate, apparatus than his) I always got fome acid, though 
lefs than in my own procefs; but I made a larger and ftronger 
flame than I imagine M. Lavoisier chofe to produce. 

In the courfe of thefe experiments, I found, that when the in- 
flammable air I made ufe of was from turnings of ^^/ iron, there 
was always a confiderable quantity of fixed air in the refiduum, 
not lefs than one- tenth of a meafure, after the explofion of two 

* Since this was written, Meff. Fourcroy, Vauouelin, and Seguin, have 
publiftied a very particular account of their experiment ; from which it appears, 
that, after the combuftion of the two kinds of air, there was a pretty large refi- 
duum of phlogiiiicated air, more than was contained in the airs before combuftion. 
See ^»;i^/^i ^# C&wVs for April 1791J p» 35. 
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meafures of inflammable air and one of dephlogulicated ; 
whereas there was either no fixed air at all, or the flighteft 
appearance of it imaginable, when I made ufe of inflammable 
air from malleable iron^ extracted either by means of fteam or 
acids. 

The principal of thefe experiments j as well as thofe in my 
former Papers on this fubje£lj will be found to confirm the 
fimilar ones of Mn Cavendish ; but they prove the fource of 
the acid in the refults not to be what he imagined, viz. phlo-^ 
gtfikated air, but the union of the dephlogifticated and in- 
flammable air; and they alfo make it at leail doubtful, whe- 
ther thefe two kinds of air compofe^«r^ water. 




